
Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




@ Publication number: 0 561 685 A2 



@ 



EUROPEAN PATENT APPLICATION 



(g) Application number : 93400658.6 
(22) Date of filing : 16.03.93 



(g) Int. CI.5: G06F 12/14 



(30) Priority : 16.03.92 JP 58048/92 

(53) Date of publication of application : 
22.09.93 Bulletin 93/38 

(S) Designated Contracting States : 
DE FR GB 

(g) Applicant : FUJITSU LIMITED 

1015, Kamikodanaka Nakahara-ku 
Kawasaki-shi Kanagawa 211 (JP) 



(72) Inventor : Hasebe, Takayuki, do FUJITSU 
LIMITED 

1015, Kamikodanaka, Nakahara-ku 
Kawasaki-shi, Kanagawa 211 (JP) 
Inventor : Akiyama, Ryota, do FUJITSU 
LIMITED 

1015, Kamikodanaka, Nakahara-ku 
Kawasaki-shi, Kanagawa 211 (JP) 
Inventor : Yoshioka, Makoto, do FUJITSU 
LIMITED 

1015, Kamikodanaka, Nakahara-ku 
Kawasaki-shi, Kanagawa 211 (JP) 

(74) Representative : Joly, Jean-Jacques et al 
Cabinet Beau de Lomenie 158, rue de 
rUniversite 

F-75340 Paris Cedex 07 (FR) 



@ An electronic data protection system. 

@ The system includes : a storage medium (1) 
for storing an encrypted electronic data, a 
medium number and encrypted permission in- 
formation ; a vendor computer having a per- 
sonal key generating unit (21) for generating a 
medium key based on the medium number (12), 
an electronic data decrypting key (22), and an 
encrypting unit (23) for encrypting the elec- 
tronic data decrypting key based on the 
medium key to generate the encrypted pennis- 
sion information. The user computer having a 
personal key generating unit (31) for generating 
a medium key based on the medium number, a 
decrypting unit (32) for decrypting the encryp- 
ted permission information based on the 
medium key to generate the electronic data 
decrypting key which is the same as the elec- 
tronic data decrypting key of the vendor com- 
puter, and a decrypting unit (34) for decrypting 
the encrypted electronic data (14) based on the 
electronic data decrypting key (33) to generate 
a plain text electronic data. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an electronic 
data protection system, and more particularly, it re* 
lates to an electronic data protection system for pro- 
tecting electronic data, for example, software used for 
a conriputer and data published electronically, from 
being illegally copied by a third party. 

2. Description of the Related Art 

Recently, various computers, electronic publish- 
ing and the like, which utilize electronic data, are 
widely used in various fields. In general, software and 
electronic data are protected by copyright In various 
countries. 

However, it is relatively easy for a third party to 
illegally copy electronic data. As a result of illegal 
copying, a vendor of electronic data suffers signifi- 
cant damage in that he cannot derive legitimate ben- 
efits. As a result of this damage, the cost of electronic 
data, i.e., the software and electronicaify published 
data rises so that users also suffer due to Increased 
prices. 

Accordingly, it is necessary to provide a protec- 
tion system for electronic data, such as software and 
electronically published data, in addition to protection 
by means of copyright 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide 
an electronic data protection system enabling certain 
protection of electronic data, such as software used 
for a computer and electronically published data from 
illegal copying by a third party. 

In accordance with the present invention, there is 
provided an electronic data protection system for pro- 
tecting electronic data from illegal copying by a third 
party, the system including: 

a storage medium for storing an encrypted 
electronic data, a medium number and an encrypted 
permission information; a vendor computer having a 
personal key generating unit for generating a medium 
key based on the medium number, an electronic data 
decrypting key, and an encrypting unit for encrypting 
the electronic data decrypting key based on the me- 
dium key to generate the encrypted permission infor- 
mation; and a user computer having a personal key 
generating unit for generating a medium key based on 
the medium number, a decrypting unit for decrypting 
the encrypted permission information based on the 
medium key to generate an electronic data decrypting 
key which is the same as the electronic data decrypt- 
ing key of the vendor computer, and a decrypting unit 
for decrypting the encrypted electronic data based on 



the electronic data decrypting key to generate plain 
text (unencrypted) electronic data. 

In a preferred embodiment, the electronic data is 
software used in a computer. 
5 In another preferred embodiment, the electronic 

data is electronically published data. 

In still another preferred embodiment, the stor- 
age medium stores a plurality of encrypted electronic 
data, and each encrypted electronic data has a differ- 
to ent electronic data decrypting key; the vendor com- 
puter encrypts only an electronic decrypting key for 
the encrypted electronic data permitted by a vendor 
by using the medium key, and stores the encrypted 
electronic data key on the storage medium as the en- 
15 crypted permission information; and the user com- 
puter decrypts the encrypted electronic data corre- 
sponding to the encrypted permission information. 

In still another preferred embodiment, the user 
computer writes the medium number on the storage 
20 medium in an un-rewritable form. 

In still another preferred embodiment, the vendor 
computer stores the encrypted permission informa- 
tion on a different storage medium, and the different 
storage medium is supplied for use with the user com- 
25 puter 

In still another preferred embodiment, the vendor 
computer transfers the encrypted permission infor- 
mation to the user computer through a transmission 
line, and the user computer decrypts the encrypted 

30 electronic data from the storage medium based on 
the encrypted permission information. 

In still another preferred embodiment, the vendor 
computer sends the encrypted permission informa- 
tion to the user in a document, and the user computer 

35 decrypts the encrypted electronic data from the stor- 
age medium based on the encrypted permission in- 
formation described in the document. 

In still another preferred embodiment, the stor- 
age medium is an optical magnetic disk, or a partially 

40 embossed optical disk. 

In stilt another preferred embodiment, the vendor 
computer further comprises a software encrypting 
key management table including software names and 
encrypting keys corresponding to respective soft- 

45 ware names. 

In still another preferred embodiment, the user 
computer further comprises a software decrypting 
key management table including software names and 
decrypting keys corresponding to respective soft- 

50 ware names. 

BRIEF EXPLANATION OF THE DRAWINGS 

In the drawings: 
55 Fig. 1 is a schematic block diagram of a conven- 

tional electronic data protection system; 
Fig. 2 is a principal view of the present invention; 
Fig. 3 shows one embodiment of the present in- 
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vention; 

Fig. 4 is a flowchart of a storage process of soft- 
ware according to the present invention; 
Figs. 5Aand 5B are explanatory views for one ex- 
ample of the encrypting process; 
Fig. 6 shows a software encrypting key manage- 
ment table according to an embodiment of the 
present invention; 

Figs. 7A and 7B are flowcharts for generating 
permission information; 

Fig. 8 is an explanatory view of generation of the 
permission information; 

Figs. 9A and 9B are flowcharts for a decrypting 
process of software; 

Figs. 10A, 108, and 10C are explanatory views of 
a program as electronic data; 
Fig. 11A. 118, and 11C are explanatory views of 
data as electronic data; 

Fig. 12 is an explanatory view of a ROM/RAM 
mixed type optical magnetic disk; 
Fig. 13 is an explanatory view for permission in- 
formation stored in another storage medium; and 
Fig. 14 is an explanatory view of multiple soft- 
ware written on one storage medium. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Before describing the preferred embodiments, a 
conventbnal art and its problems will be explained 
below. 

Figure 1 is a schematic block diagram of a con- 
ventional electronic data protection system, particu- 
larly, a software protection system. The feature of the 
conventional software protection system lies in gen- 
eration of permission information 72 by using a user's 
personal number 91 as explained in detail below. 

As shown in the drawing, a software storage me- 
dium 71, for example, an optical magnetic disk, a CD- 
ROM, a floppy disk and the like, is provided by a ven- 
dor to a user. That is, the vendor provides the soft- 
ware storage medium 71 storing the software to the 
user. The software storage medium 71 includes the 
permission information 72 and encrypted software 
73. The vendor computer includes a personal key 
generating unit 81, a software decrypting key 82 and 
an encrypting circuit 83. Further, the user computer 
Includes the user's personal number 91. a personal 
key generating unit 92, a decrypting circuit 93. a soft- 
ware decrypting key 94, and a decrypting circuit 95. 

The software is stored in the software storage 
medium 71 after encryption. A user's personal key Is 
generated by using the user's personal number 91, 
and the software decrypting key 82 is decrypted by 
the user's personal key so that the encrypting circuit 
83 encrypts the software decrypting key 82 to gen- 
erates the permission information. The permission 
information is stored on the software storage medium 



71. 

The user buys the software storage medium 71 
including the permission information 72 and the en- 
crypted software 73, and the user computer decrypts 

5 the encrypted software 73 so that it is possible to 
execute the unencrypted program. 

In the vendor computer, the personal key gener- 
ating unit 81 generates the personal key based on the 
user's personal number 91, for example, an appara- 

10 tus number of a computer. The software decrypting 
key 82 decrypts the encrypted software 73. The en- 
crypting circuit 83 generates the permission informa- 
tion 72 for storage on the software storage medium 
71. 

15 In the user computer, the personal key generat- 

ing unit 92 receives the user's personal number 91 
and generates the user's personal key. The decrypt- 
ing circuit 93 decrypts the permission information 72 
from the software storage medium 71 based on the 

20 personal key 81 . The software decrypting key 94 is 
input to the decrypting circuit 95, the decrypting cir- 
cuit 95 decrypts the encrypted software 73 to gener- 
ate the plain text software. As a result, the plain text 
software is loaded into a main storage of the user 

25 computer. 

An explained above, the conventional software 
protection system utBizes a user's personal number 
(or, an apparatus number of a computer) and a per- 
sonal key. 

30 In use of the personal number for the computer, 

the execution for the computer is applied by the per- 
mission information 72 so that only that computer can 
execute the plain text software. Accordingly, the user 
cannot utilize a different computer even if he is autho- 

35 rized. Further, it is impossible to transfer such plain 
text software to a third party. 

In use of the personal number for portable hard- 
ware, it is necessary to provide an interface between 
the hardware and the computer so that the total cost 

40 for protection rises. 

As a feature of the present invention, a storage 
medium for storing electronic data includes a medium 
number. A vendor authorizes use of the medium num- 
ber. According to the present invention, it is possible 

45 to access only electronic data stored on the medium 
authorized by the vendor. 

Figure 2 is a principal view of the present inven- 
tion. In Fig. 2. the storage medium 1 includes a me- 
dium number 12, permission information 13, and en- 

50 crypted electronic data 14. In the present invention, 
the electronic data includes computer software and 
electronically published data, as explained below. 
The vendor computer Includes a medium personal 
key generating unit 21. an electronic data decrypting 

55 key 22, and a decrypting unit 23. The user computer 
includes a medium personal key generating unit 31, 
a decrypting unit 32, an electronic data decrypting 
key 33, and a decrypting unit 34. 
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The personal key generating units 21 and 31 gen- 
erate a medium key based on the medium number 12. 
The encrypting unit 23 encrypts the electronic data 
decrypting key 22 based on the medium key. 

The decrypting unit 32 decrypts the permission 5 
information 13 based on the medium key. and gener- 
ates the electronic data decrypting key 33. Further, 
the decrypting unit 34 decrypts the encrypted elec- 
tronic data 14 based on the electronic data decrypting 
key 33, and generates the plain text electronic data. io 

In the present invention, briefly, only the medium 
number 12 and the encrypted electronic data 14 are 
previously stored in the storage medium 1. 

In the vendor computer, the personal key gener- 
ating unit 21 generates the medium key based on the is 
medium number, the encrypting unit 23 encrypts the 
electronic data decrypting key 22 based on the me- 
dium key. and the encrypting unit 23 writes the en- 
crypted data onto the storage medium 1 as the per- 
mission information 13. 20 

In the user computer, the personal key generat- 
ing unit 31 generates the medium key based on the 
medium number 12 of the storage medium 1 , the de- 
crypting unit 32 decrypts the permission information 
1 3 based on the personal key, and generates an orig- 25 
Inal electronic data decrypting key 33, and decrypting 
unit 34 decrypts the encrypted electronic data 14 
based on the original electronic data decrypting key 
33, and provides the plain text electronic data. 

Further, a different electronic data decrypting 30 
key 22 is provided for every encrypted electronic data 
14. Only the electronic data decrypting key 22 of the 
encrypted electronic data 14, in which the use is per- 
mitted in the vendor computer, is encrypted by the 
medium key, and stored on the storage medium 1 as 35 
the permission information 13. Further, only the en- 
crypted electronic data corresponding to this permis- 
sion information 13 stored on the storage medium 1 
is decrypted in the user computer to provide the plain 
text electronic data. 40 

Still further, only the medium number 12 may be 
written onto the storage medium 1 in the un-rewrit- 
able form by the user computer. Still further, only the 
permission information 13 may be stored on another 
medium, for example, a floppy disk, by the vendor 45 
computer, and be provided for use in the user comput- 
er. Still further, the vendor may transfer the permis- 
sion information 13 to the user computer through a 
transmission line, so the user computer can decrypt 
the encrypted electronic data 14 based on the per- so 
mission information 13 to provide the plain text elec- 
tronic data. 

In this case, as the encrypted electronic data 14, 
there are software for operating various computers, 
or various types of data (character data, image data, ss 
sound data), and these are encrypted to protect con- 
tent thereof. Accordingly, since the medium 1 storing 
the encrypted electronic data 14 includes the medium 



number in t he un-rewritable form, the vendor comput- 
er allows use of the electronic data having the me- 
dium number. Accordingly, it is possible to use only 
the encrypted electronic data 14 stored on the correct 
medium 1 and authorized by the vendor. As a result, 
it is possible to transfer the stored electronic data to 
another user so that it is possible to use this medium 
1 in another computer. 

Figures 3 to 14 are explanatory views for embodi- 
ments of the present invention. As one example of 
electronic data shown in Fig. 2, an explanation is giv- 
en next for software used for a computer. 

Figure 3 shows one embodiment of the present 
invention. In Fig. 3, the software storage medium 11, 
for example, an optical magnetic disk (particularly, a 
disk having a capacity in the range of several hundred 
M-byte to several G-byte). is a medium for storing 
software authorized by a vendor for use by a user. 
The software storage medium 11 stores the medium 
number 12 in an un-rewritable form, the permission 
information 13 granting permission for use of the 
software to the user, and the encrypted software 15. 

The medium number 12 is a particular number for 
the medium 11, and this medium number cannot be 
rewritten (i.e., is un-rewritable) by the user. That is, 
this medium number 12 is written into an area which 
the user cannot rewrite. This area can be managed in 
vartous forms. For example, this area may be man- 
aged by an Operating System (OS). Further, it may be 
possible to arranged that this area cannot be rewrit- 
ten by means of the Operating System. 

The permission information 13 is provided from 
the vendor to the user to permit use of the software. 
In this case, this permission information 13 incorpor- 
ates encrypted data for decrypting the encrypted 
software 15 (see. Figs. 7 and 8). The encrypted soft- 
ware 1 5 is shown in Figs. 4 to 6. 

The vendor computer includes the personal key 
generating unit 21, the software decrypting key 24, 
and the encrypting unit 23. The personal key gener- 
ating unit 21 generates the medium key based on the 
medium number 12 read from the software storage 
medium 11 (see, Fig. 7). The encrypting unit 23 en- 
crypts the software decrypting key 24 based on the 
medium key generated by the personal key generat- 
ing unit 21 . The data encrypted by the encrypting unit 
23 is stored in the software storage medium 11 as the 
permission information 13. 

The user computer includes the personal key 
generating unit 31, the decrypting unit 32, the soft- 
ware decrypting key 35, and the decrypting unit 34. 
The personal key generating unit 31 generates the 
medium key based on the medium number 12 read 
from the software storage medium 11 (see, Fig. 7). 
The decrypting unit 32 decrypts the permission infor- 
mation 13 read from the software storage medium 11 
based on the medium key generated by the personal 
key generating unit 31, and generates the software 
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decrypting key 35 (see, Fig. 9). The decrypting unit 34 
decrypts the encrypted software 15 read from the 
software storage medium 11 based on the software 
decrypting key 35, and generates the plain text soft- 
ware (see, Fig. 9). The user computer then executes 
the plain text software. 

Figure 4 is a flowchart of a storage process of the 
software according to the present invention. This 
flowchart shows the storage process of the encrypt- 
ed software 15 and the encrypted permission infor- 
mation 13. Instep S1. the vendor generates the soft- 
ware, for example, a job program, etc., and stores the 
generated software onto the software storage me- 
dium. In step S2, the vendor generates the software 
encrypting key. In step S3, the software encrypting 
key is stored in an encrypting key management table 
(see, Fig. 6) corresponding to each software. That is, 
the encrypting key generated by step S2 is stored in 
the encrypting key management table in correspon- 
dence with the name of the software generated by 
step S1. 

In step S4, the software encrypting key corre- 
sponding to the software designated by the vendor is 
taken from the encrypting key management table. In 
step S5, the vendor encrypts the plain text software 
by using the software encrypting key taken from the 
encrypting key management table to generate the en- 
crypted software. As shown in Fig. 5, a main body of 
the software is encrypted by the encrypting key so as 
to generate the encrypted software body by using, for 
example, a data encryption standard (DES) which is 
widely used in the United States. As shown in Fig. 5B, 
in the DES, the main body of the software having 64- 
bit train is encrypted to the same 64-bit train, but hav- 
ing a different bit order. 

In step S6, the encrypted software is stored in 
the storage medium of the vendor (or. a manufacturer 
of the medium) so that it is possible to hold the once 
encrypted software. Accordingly, in a subsequent 
use of the software, the encrypting process can be 
omitted by the vendor since the software held on the 
medium is used again. In step S7, the encrypted soft- 
ware is stored on the software storage medium 11. In 
step 88. the vendor determines whether or not the 
encrypting process for the software is completed and 
the encrypted software is stored on the storage me- 
dium. When the result Is "YES", the encrypting proc- 
ess is completed by the vendor. 

When the result is "NO", the encrypting process 
returns to the step S7 and sequentially stores the en- 
crypted software having the name of the software 
designated. As explained above, the encrypted soft- 
ware is stored on the software storage medium 11. 

Figures 5A and 5B are explanatory views of one 
example of the encrypting process. A header portion 
H includes a software name as an identifier, and a 
main body of the software S includes the plain text 
software. The header portion H is not encrypted, and 
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the main body of the software S is encrypted by the 
encrypting key K. The encryption is performed, for 
example, using the DES (Data Encryption Standard) 
as shown in Fig. 5B. The DES is already known in the 

5 United States. 

As shown in Fig. 58, according to the encrypting 
process of the DES. the 64-bit bit train of the plain text 
software is converted to the same 64-bit train as 
above, but having a different bit order. The decrypting 

10 unit decrypts the encrypted 64-bit train to the plain 
text software by using the DES. 

Figure 6 shows a software encrypting key man- 
agement table according to an embodiment of the 
present invention. As shown in the drawing, the soft- 

15 ware encrypting key management table 4 is formed 
by the name of the software and the encrypting key 
corresponding to the name of the software. An es- 
cape character "ENC" is attached to each software 
name to indicate that the corresponding software is 

20 already encrypted. Further, the encrypted key is 
formed by a 64-bit bit. train as explained above. 

(1) Regarding the plain text software to be stored 
onto the storage medium, the software encrypt- 
ing key is taken from the software encrypting key 

25 management table. 

(2) The encrypting circuit 41 encrypts the plain 
text software based on the software encrypting 
key obtained by the above (1). 

(3) The encrypted software is stored on the soft- 
30 ~ ware storage medium 11 as the encrypted soft- 
ware 15. 

The above steps are repeated for all plain text 
software designated by the vendor. As explained 
above, since once encrypted software is held by the 

35 vendor, this encrypted software is stored again on 
the software storage medium when another user re- 
quests this plain.text software. The medium number 
12 is provided for only the corresponding storage me- 
dium, and is written onto the medium 11 in an un-re- 

40 writable form (i.e., the personal number cannot be re- 
written). 

Further, the encrypting key stored in the soft- 
ware encrypting key management table 4 coincides 
with the decrypting key when using an object key 

45 number as an encrypting algorithm. As explained 
above, the software encrypting key corresponding to 
the plain text software is taken from the software en- 
crypting key management table, the plain text soft- 
ware is encrypted by the software encrypting key to 

50 generate the encrypted software, and the encrypted 
software Is stored in the software storage medium 
11. 

Figures 7A and 78 are flowcharts for generating 
permission information, and Figure 8 is an explana- 
55 tory view of generation of the permission information. 
The flowchart explains that the permission informa- 
tion 13 is generated for the software to be authorized 
and stored on the software storage medium. 

5 
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In step S11, the name of the software to be au- 
thorized is input to the software decrypting key man- 
agement table 5. In stepS12, the software decrypting 
key is loaded from the software decrypting key man- 
agement table 5. As shown in Fig. 8, the decrypting 5 
key corresponding to the name of the software to be 
authorized Is sent from the software decrypting key 
management table 5 to the encrypting cinsuit 33. 

In step S13, the medium number 12 is loaded 
from the software storage medium 11. In step S14, io 
the medium key is generated in the personal key gen- 
erating circuit 211. That is, as shown in Fig. 7B, the 
medium number (plain text, i.e., unencrypted) is en- 
crypted by a secret key (or, a secret algorithm) so that 
the medium key (encrypted) is generated. In general, ^5 
in use of the DES, a secret key is used, and in use of 
a secret algorithm, the secret key is not used. 

In step S15. the software decrypting key (plain 
text, i.e., unencrypted) is encrypted by the medium 
key so that the permission information (encrypted) is 20 
generated. The DES is used for the above encrypting 
process. In step S16, the permission information en- 
crypted by the step SI 5 Is stored in the software stor- 
age medium 11. 

As explained above, briefly, the encrypted soft- 25 
ware is stored on the software storage medium 11, 
the medium key 12 is read therefrom, the software 
decrypting key is encrypted by the medium key to 
generate the encrypted permission information 13, 
and the encrypted permission information 13 is stor- 30 
ed on the software storage medium 11 . Accordingly, 
the encrypted software 15and the encrypted permis- 
sion information 13 are stored on the software stor- 
age medium 11. 

In Fig. 8, the software decrypting key manage- 35 
ment table 5 is provided for managing the software 
decrypting key which is used when the encrypted 
software 15 is decrypted to derive the plain text soft- 
ware. The software decrypting key is managed in cor- 
respondence with the software name. The software 40 
decrypting key management table 5 stores the de- 
crypting key having the same structure as the soft- 
ware encrypting key management table 4. 

(1 ) When the vendor sells permission information 

to a user, the medium number 12 is read from the 45 
software storage medium 11. The personal key 
generating circuit 211 receives this medium nunv 
ber and generates the medium key (see, step 
S14of Fig. 7 A). 

(2) Next, the software decrypting key corre- so 
spending to the software to be sold is taken from 

the software decrypting key management table 
5, and this key is input to the encrypting circuit 
231. This software decrypting key is encrypted 
by the personal key in the encrypting circuit 231 55 
so that the encrypting circuit 231 generates the 
permission information 13. The permission infor- 
mation 1 3 includes the software name having the 



escape character ENC and the encrypted per- 
mission information, and this permission infor- 
mation 13 is stored on the software storage me- 
dium 11. In this case, the software decrypting 
key and the algorithm (or, the secret key) are pro- 
tected by a known safety means (not shown). 
As explained above, the vendor generates the 
medium key based on the medium number 12 read 
from the software storage medium 11, encrypts the 
software decrypting key based on the medium key, 
and stores this software decrypted key into the soft- 
ware storage medium 11 as the permission informa- 
tion 13. 

Figures 9Aand 9B are a flowcharts of a decrypt- 
ing process of the software. The user buys the soft- 
ware storage medium 11 and mounts it in the user 
computer. The software of the storage medium 11 is 
loaded into a main memory to execute the program. 

in step S21, the user computer receives an in- 
struction to execute the software. In step 322, the 
medium number 12 is taken from the software stor- 
age medium 11. In step 823, the medium key (unen- 
crypted) is encrypted by the secret key (or, the algo- 
rithm) to generate the encrypted medium key. In step 
S24, the encrypted permission information is de- 
crypted by th medium key so that the plain text soft- 
ware decrypting key is generated. 

In step 825, the encrypted software 15 is read 
from the software storage medium 11. In step 826, 
the encrypted software is decrypted by the software 
decrypting key so that the plain text software is gen- 
erated. In step 827, the user computer executes the 
plain text software. 

As explained above, briefly, the medium key is 
generated based on the medium key 12 from the soft- 
ware storage medium 11, the permission information 
1 3 is decrypted based on the medium key to generate 
the software decrypting key 35, and the encrypted 
software is decrypted by the Software decrypting key 
35 to generate the plain text software. 

Figures 1 0A, 10B, and IOC are explanatory views 
of a program as electronic data. Figure 10A shows an 
entire structure. Figure 108 shows a flowchart, and 
Figure 1 0C is an explanatory view of execution of the 
software. In Fig. 10A, an optical magnetic disk 6 cor- 
responds to the software storage medium 11 of Figs. 
2 and 3. and stores the medium number 12, the per- 
mission information 13 and the encrypted program 
16. The user buys the optical magnetic disk 6 and 
mounts this disk in an optical magnetic apparatus. As 
other examples, an optical disk, a CD-ROM, a floppy 
disk, a hard disk, a magnetic tape, a cassette tape, 
and the like are known as storage media. 

A program loader 61 has a function of a key gen- 
erating process (personal key generating process 31) 
and a decrypting process (decrypting process 32 and 
34), and loads the corresponding decrypted program 
from the optical magnetic disk 6 into a main storage 
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63 in an execution stage of the program instruction so 
that the execution state of the program is established. 
The main storage 63 is formed by a RAM to expand 
the plain text program which is taken from the optical 
magnetic disk 6. 

In Fig. 10B, in step S31, the program loader 61 
receives the execution instruction for the program. In 
step S32, the program loader 61 loads a program to 
be executed and decrypts it. In step S33. the plain text 
program is expanded in the main memory to obtain an 
executable plain text program. In step S34, the plain 
text program in the main memory is executed. 

In Fig. 10C, a relationship between the software 
storage medium and the user computer Is explained 
in detail. 

(1) The user computer takes the medium number 
12 from the software storage medium 11, and 
sends It to the personal key generating circuit 311 
to generate the encrypted medium key (see, step 
S23 of Fig. 9). 

(2) The decrypting circuit 321 receives the per- 
mission information 1 3 from the software storage 
medium 13, and encrypts it based on the medium 
key from the generating circuit 311. As a result, 
the software decrypting key 351 (corresponding 
to the software decrypting key 35) is obtained by 
the decrypting circuit 321. 

(3) The decrypting circuit 341 receives the en- 
crypted software 15 from the software storage 
medium 11, and decrypts it based on the soft- 
ware decrypting key 351 to generate the plain 
text program, then the plain text program is stor- 
ed in the main storage 63. 

As explained above, it is impossible to decrypt 
the encrypted software 15 in which the permission in- 
formation 13 is not stored so that it is impossible to 
execute such a program. Further, if the software stor- 
age medium 11 is illegally copied by a third party, 
since the medium number 12 is not provided or is dif- 
ferent, it is impossible to decrypt the correct software 
decrypting key 351 from the permission information 
1 3. As a result, it is impossible to decrypt the encrypt- 
ed program so that it is impossible to execute the pro- 
gram. As explained above, in the user computer, an 
algorithm and a secret key in the personal key gen- 
erating circuit 311, a software decoding key, and the 
plain text software are protected by a known safety 
means. 

Figure 11 A, 11 B, and 11C are explanatory views 
for electronic data, for example, character data (text), 
symbols, image data, and sound data. Figure 11 A 
shows an entire structure. Figure 118 shows a flow- 
chart, and Figure 11 C is an explanatory view showing 
execution of the software. 

In Fig. 11 A, an optical magnetic disk 6 corre- 
sponds to the software storage medium 11 of Figs. 2 
and 3, and stores the medium number 12, the permis- 
sion information 13 and the encrypted data 17. The 



user buys the optical magnetic disk 6 and mounts this 
disk in an optica) magnetic apparatus. As other exam- 
ples, an optical disk, a CD-ROM, a floppy disk, a hard 
disk, a magnetic tape, a cassette tape, and the like 

5 are known as storage media. 

A read/write (R/W) module 64 has a function of a 
key generating process (personal key generating 
process 31) and a decrypting process (decrypting 
process 32 and 34), and stores the corresponding de- 

10 crypted data from the optical magnetic disk 6 into a 
main storage 63 in an execution stage of the read in- 
struction. The main storage 63 is formed by a RAM 
to expand the unencrypted data which is taken from 
the optical magnetic disk 6. 

IS In Fig. 11 B. in step S41 , the R/W module 64 exe- 

cutes an application program. In step S42, the R/W 
module 64 reads the data from the optical magnetic 
disk. In step S43. the R/W module takes the data and 
encrypts it. In step S44. the unencrypted data is stor- 

20 ed in the main memory 63. In step 45, the data is dis- 
played and reproduced. 

In Fig. 11C, a relationship between the data stor- 
age medium and the user computer is explained in 
detail. 

25 (1) The user computer takes the medium number 

12 from the data storage medium 111, and sends 
it to the personal key generating circuit 311 to 
generate the encrypted medium key (see, step 
S23 of Fig. 9). 

30 (2) The decrypting circuit 321 receives the per- 

mission information 13 from the data storage me- 
dium 111, and encrypts it based on the medium 
key from the generating circuit 311. As a result, 
the data decrypting key 352 (corresponding to 

35 the software decrypting key 35) is obtained by 

the decrypting circuit 321. 

(3) The decrypting circuit 341 receives the en- 
crypted data 15 from the data storage medium 
111, and decrypts it based on the data decrypting 
40 key 351 to generate the unencrypted data, then 

the unencrypted data is stored in the main stor- 
age 63. 

Figure 12 is an explanatory view of a ROM/RAM 
mixed type optical magnetic disk. The ROM/RAM 

45 mixed type optical magnetic disk has un-rewritable 
area for storing the medium number 12, and has a 
readable/writable area for the permission information 
13. and a read only area/write only area for the en- 
crypted software 15. In the present invention, the me- 

50 dium number is given to the optical magnetic disk to 
write the medium number into the un-rewritable area. 

Figure 13 is an explanatory view of the permis- 
sion information stored in another storage medium. In 
this case, the software storage medium previously 

55 stores the medium number and the encrypted soft- 
ware. The permission information is stored into an- 
other storage medium. This means that the medium 
number and the encrypted software (or, encrypted 
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data) are previously written onto, for example, the 
CD-ROM which has no write area, and the permission 
information is previously written onto a floppy disk. 

Figure 14 is an explanatory view of multiple of 
software written onto one storage nr^edlum, for exam- 
ple, an optical disk and a CD-ROM. At the vendor, the 
encrypting circuit encrypts a plurality of software de- 
crypting keys 1 to N based on the personal key to gen- 
erate a plurality of permission information 1 to N each 
corresponding to each software decrypting key 1 to 
N. A plurality of permission information 1 to N Is stor- 
ed on the software storage medium. 

When the user requests a desired software name 
from the encrypted softwares 1 to N and Informs it to 
the vendor, the vendor encrypts the software de- 
crypting key, which corresponds to the desired soft- 
ware, by the medium key generated by the medium 
number, and stores encrypted software onto the soft- 
ware storage medium 11. The user mounts this soft- 
ware storage medium into the computer, and the user 
computer decrypts the encrypted software to gener- 
ate the plain text software. 

Even if a user tries to use software for which he 
has no permission number, he cannot use such soft- 
ware because the encrypted software cannot be de- 
crypted. Further, even if the user copies the permis- 
sion information from another software storage me- 
dium 1 1 , the medium number in the software storage 
medium cannot be copies so that it is impossible to 
decrypt the software correctly. Accordingly, It is pos- 
sible to individually sell the software. 

As explained above, according to the present in- 
vention, the medium number 12 is stored on the stor- 
age medium 1 which stores the encrypted electronic 
data in the un-rewritable form, and permission to use 
the electronic data is given by the medium key 12. Ac- 
cordingly, it is possible to use only the encrypted elec- 
tronic data stored in correct medium 1 as authorized 
by the vendor so that it is possible to prevent illegal 
copying by a third party. Further, it is possible to 
transfer the electronic data stored in the storage me- 
dium 1 . Still further, it is possible to use the same stor- 
age medium in another computer. Still further, it Is 
possible to store a plurality of electronic data in one 
medium. Still further, it is possible to individually sell 
the storage medium. 



Claims 

1. An electronic data protection system for protect- 
ing electronic data from Illegal copying by a third 
party, comprising: 

a storage medium (1 ) for storing encrypted 
• electronic data (14), a medium number (12) and 
encrypted permission Information (13); 

a vendor computer having a personal key 
generating means (21) for generating a medium 



key based on the medium number (12), an elec- 
tronic data decrypting key (22). and an encrypt- 
ing means (23) for encrypting the electronic data 
decrypting key (22) based on the medium key to 
5 generate the encrypted permission Information 

(13); and 

a user computer having a personal key 
generating means (31) for generating a medium 
key based on the medium number (12), a de- 

10 crypting means (32) for decrypting the encrypted 

permission Information (13) based on the me- 
- dium key to generate the electronic data decrypt- 
ing key (33) which is the same as the electronic 
data decrypting key (22) of the vendor computer, 

15 and a decrypting means (34) for decrypting the 

encrypted electronic data (14) based on the elec- 
tronic data decrypting key (33) to generate a plain 
text electronic data. 

20 2. An electronic data protection system as claimed 
In claim 1 , wherein the electronic data is software 
used for a computer. 

3. An electronic data protection system as claimed 
25 in claim 1 , wherein t he electronic data Is electron- 
ically published data. 

4. An electronic data protectk>n system as claimed 
in claim 1, wherein the storage medium (1) stores 

30 a plurality of encrypted electronic data, and each 

encrypted electronic data has a different elec- 
tronic data decrypting key; the vendor computer 
encrypts only electronic decrypting key of the en- 
crypted electronic data authorized by a vendor by 

35 using the medium key, and stores the encrypted 

electronic data key onto the storage medium (1) 
as the encrypted permission information; and 
the user computer decrypts the encrypted elec- 
tronic data corresponding to the encrypted per- 

40 mission Information. 

5. An electronic data protection system as claimed 
In claim 1 . wherein the user computer writes the 
medium number (12) onto the storage medium in 

45 an un-rewrltable form. 

6. An electronic data protection system as claimed 
in claim 4, wherein the user computer writes the 
medium number (12) onto the storage medium in 

50 an un-rewritable form. 

7. An electronic data protection system as claimed 
in claim 1, wherein the vendor computer stores 
the encrypted permission information onto an- 

55 other different storage medium, and the different 

storage medium Is supplied for use in the user 
computer. 
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8. An electronic data protection system as claimed 
in claim 1 , wherein the vendor computer transfers 
the encrypted permission information to the user 
computer through a transmission line, and the 
user computer decrypts the encrypted electronic 5 
data from the storage medium based on the en- 
crypted permission Information. 

9. An electronic data protection system as claimed 

in claim 1. wherein the vendor computer sends io 
the encrypted permission information to the user 
in a document, and the user computer decrypts 
the encrypted electronic data from the storage 
medium based on the encrypted permission in- 
formation described in the document is 

10. An electronic data protection system as claimed 
in claim 1 , wherein the storage medium is an opt- 
ical magnetic disk, or a partially embossed optical 
disk. 20 

11. An electronic data protection system as claimed 
in claim 1, wherein the vendor computer further 
comprises a software encrypting key manage- 
ment table including software names and en- 25 
crypting keys each corresponding to each of the 
software names. 

12. An electronic data protection system as claimed 

in claim 1, wherein the user computer further 30 
comprises a software decrypting key manage- 
ment table including software names and de- 
crypting keys each corresponding to each of the 
software names. 

35 
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Fig. 11B 
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medium key based on the medium number (12), 
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encrypting unit (23) for encrypting the elec- 
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